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Overview
• Introduction to project areas
• Environmental Setting
• Groundwater Investigations
• Survey Coordination
• Survey Networks
• Aids to Modelling
• Summary
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Introduction
• SEQ is fast population growth area
• Locations around Pumicestone passage are low 
lying (<30m ASL) with low relief (<3% slopes)
• Recent algal bloom incidents have raised public 
concerns about present and future health of the 
region
• Better understanding required of local 
hydrological and hydrochemical processes of 
groundwater systems.
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Map Overview
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Black Swamp area
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Environmental Setting
• Low relief coastal plains
• Mangroves dominate below 3m AHD
• All the waterways drain into southern 
section of Pumicestone passage and 
Deception Bay
• Region has bedrock of Landsborough 
Sandstone overlain with alluvial along 
waterways and beach and marine 
sediments along coastline.
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Groundwater Investigations
• A number of QUT researchers have been working in the 
area
• Groundwater borehole testing networks have been 
established with objectives to:
• Develop lithostratigraphic framework focus on sediments 
and relationship to underlying sandstone
• Trace movement of water (flowlines)
• Undertake baseline studies eg. Trace metals and minor 
elements
• Monitor various landuses via trace elements and nutrient 
chemistry
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QASSIT ‘Geoprobe’ drilling rig 
used for the collection of core 
samples and the installation of 
permanent piezometers. (a)
Geoprobe collecting core 
samples utilising hydraulic 
push-coring. (b) 1.5 m core 
samples collected in high 
strength acrylic tubes after 
removal from steel drill barrels. 
(c) Completed piezometer with 
base plate and lockable top. 
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Borehole 
Configuration
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Survey Projects supporting 
groundwater investigations
• Groundwater researchers have embarked on 
sampling for purpose of monitoring and 
developing an improved understanding of the 
hydrogeological processes.
• To develop groundwater flow models, essential 
to know accurate topography and depth to 
groundwater measured in the field.
• Precision GPS was considered most time and 
cost effective method to provide coordination.
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Coastal groundwater processes
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The project areas
• Black Swamp study area in North
– 17 boreholes
• Meldale and Ningi 
– 15 boreholes
• Toorbul 
– 32 groundwater sampling points including private 
concrete wells, steel case deep-driven wells, shallow 
PVC sampling wells
• New start project Bishop farm 12 newly installed 
steel-case boreholes, and windmill well to study 
saltwater/freshwater interface.
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Toorbul Study Area
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Meldale Study Area
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Survey Coordination
• Aim to achieve class c survey coordination 
relative to surround PSMs
• Researchers requested relative heighting 
better than decimetre on each borehole 
and 5mm of local borehole 
description/dimension information.
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GPS Field Survey
• Trimble Base Stations on PSMs
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Borehole D2 was a testing GPS signal environment given the tree-line obstructions, Andy 
transferring precise level data from GPS to borehole.
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Borehole C4 Black Swamp seemed troublesome – participates discuss approach!
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Some very suitable observation points
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Survey Networks
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Survey Network- Black Swamp
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Comment on Results
• A small number of precise levelling connections 
made at Toorbul project 
• Check between independently GPS measured 
boreholes and PSM control.
• Worst case indicated 3mm vertical disagreement
• A small number of points very difficult to obtain 
reliable solutions due to observation 
environment (Dense Trees)
• Base station observation data AUSPOS for 
cross-check purposes.
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Spatial Accuracy: Results to Specification Criteria
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Positioning “by GPS” Summary
• Excludes PSM-PSM control connections
• Measurement Confidence assessed at 95%
• H: 96.6 % of observations < 100mm
• Also H: ~91% better than 50mm
• V: 93 % of observations < 100mm
• Review/ Reflection clearly shows strong 
correlation between poor H&V results and 
obstructed topocentric view in this GPS 
campaign.
Combined 5th Trans Tasman Survey Conference & 2nd Queensland Spatial Industry Conference 2006 – Cairns, 19-23 September 2006 
Combined 5th Trans Tasman Survey Conference & 2nd Queensland Spatial Industry Conference 2006 – Cairns, 19-23 September 2006 
Station Summary Sheets
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New Bishop Farm Project
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Mal Cox examining Iron Traces
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ICP machine for water analysis of trace elements/ chemistry
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Bishop Farm Total Station 
– Long Section Preliminary Results
Raw Profile with BEND
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How this data aids modelling
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Figure 16: W ater levels m easured under dry and w et conditions presented in cross-section A -A ’ and C -C ’.
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Figure 17: Water levels measured under dry and wet conditions presented in cross-section D-D’ and E-E’.
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Preliminary Water Table Model – Black Swamp (work in progress)
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Generalised unconfined 
groundwater flow model showing 
water table heights and bore 
locations (bottom) relative to 
surface topography (top). Flow 
lines are represented by arrows. 
Water table measurements 
collected 8 July 2005. 
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Soil Moisture Profiles
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Summary
• Generally, the application of dual frequency GPS surveying for borehole 
co-ordination has been successful in this application in meeting the 
objectives desired by the water systems researchers. However, the 
amount of sky-line obstructions influenced results.
• It is highly desirable to make direct GPS measurements to the borehole 
itself rather than establish a temporary mark some distance away and 
connecting with a further survey measurement. 
• A GPS-only survey approach not always the answer.
– Suitable 3-dimensional coordinate results can be obtained from traditional 
survey traverse methods
• Often these catchment-based projects depend upon successful 
collaboration between discipline-specific expertise for on-going 
monitoring and development of an improved understanding of the 
hydrological processes.
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